If a phase change should occur while experiments are being carried out in the pressure region of interest, it is likely that the local site symmetry of Fe z in the high-pressure phase could be determined from its absorption spectrum. In many cases such a knowledge, combined with the knowledge of the density of the high-pressure phase, could unequivocably determine the structure of that phase. 5942 
The absorption spectra of minerals at very high pressures are of considerable importance to the problem of the behavior of Fe 2+ in the interior of the earth. Specifically, measurements of the pressure shifts of absorption bands, both spin allowed and spin forbidden, over a range of several hundred kilobars provide an experimental basis for the prediction of crystal field effects in the minerals of the lower mantle [Ga.finey, 1972; Burns, 1970] . Under lower mantle conditions (temperatures of 1800 ø-4000øK and pressures of 300-1400 kb) heat transport by radiation is thought to be an important phenomenon in this region [Clark, 1957;  bounds on this. minimum are the metal-oxygen charge transfer bands in the ultraviolet and the vibrational absorptions in the infrared. Thus, except for the interference of electronic absorptions, due mainly to crystal field effects on transition metal impurities, principally Fe ++, thermal transport in oxides and silicates. at temperatures in excess of 1500øC is probably strongly affected by the radiative conductivity. To predict the thermal properties of the earth's mantle, it is important, therefore, to be able to account for the effects of both temperature and pressure on these electronic absorptions. (Movements of the charge transfer peaks can also be seen in absorption spectra. The bands may have an important effect on radiative transfer.
The reader is referred to the discussions by Pitt and Tozer [1970] and Ga#ney [1972] .) If a phase change should occur while experiments are being carried out in the pressure region of interest, it is likely that the local site symmetry of Fe z in the high-pressure phase could be determined from its absorption spectrum. In many cases such a knowledge, combined with the knowledge of the density of the high-pressure phase, could unequivocably determine the structure of that phase.
5942
For these reasons we developed a system capable of measuring optical absorption spectra of minerals while they are in a dynamically produced, high-pressure shock state. Our system is described and its present capabilities illustrated in the discussion of results for periclase and ruby. in minerals upon impact. The spectrograph system described below, although specifically designed for use in our system, could be adapted for use with most shock facilities, including those using high explosives. Briefly, light from an electrical arc discharge is focused on the sample by an optic system and is internally reflected back along a similar path (Figure 1) . The ingoing and outcoming rays diverge slightly (13 ø ) and permit the latter to be focused on the entrance slit of a simple reflection grating spectrograph. The exit part of the spectrograph is a slit, elongated in the direction of dispersion, which is the object scene for a streak camera.
EXPERIMENTAL
The resulting image is a plot of light intensity Circuit diagram of a high-intensity point light source used to measure spectra in shocked solids. Components are described in Table 1. through the ground electrode. The design is modified from that of Preonas and Swift [1970] . The electrical energy is stored at 20 kv in a 75-/•F capacitor bank (15,000 joules). The circuit is shown in Figure 2 , and the components are described in The light path within the target is also indicated in Figure 7 . The near normal (6• ø) incidence reduces reflection losses at the free surface, and the double path length allows greater total absorption than a single transit. The light path after impact is also indicated. In this case the path samples both high-and low-pressure regions. As the shock progresses through the sample, the low-pressure spectrum fades out and is gradually replaced by the highpressure spectrum. This system has been used successfully to obtain spectra of periclase (MgO), soda lime glass, and ruby. Data for periclase and ruby are discussed below.
Hm•-PRESSURE ArSORrT•O• SrECTRU• or MGO
The spectrum of periclase at zero pressure is completely featureless in the visible region. A study of the spectrum of shock-compressed MgO was undertaken to determine the feasibility of using the material as a 'window' to permit the measurement of spectra in thinner samples and at higher pressures (by using a reflected shock technique). To be useful for this application, the material must retain its transparency during shock compression. In addition, such a study is of interest in order to better interpret spectra of MgO shocked to high pressures and as the internal mirror, the shock front, and Above the HEL we find a very different situthe free surfaces on the other. In principle, this ation. Now there is only one absorption disis easy to do, since the former will have inten-cernible, indicating that the splitting of the sities that vary with time, whereas the latter •T• state due to nonoctahedral fields is less than will not vary during the experiment. In prac-about 800 cm -•. (The absorption due to the rice, it is often difScult to make such a decision elastically shocked region is not discernible bebecause the signal-to-noise ratio is so low that cause at any given moment less than 20% of it is difficult to obtain meaningful information the material behind the elastic shock is ahead about intensities. In the present case the highest of the second shock. The shock velocities for energy absorption observed at 147 kb was time the elastic and second waves are about 11 and invariant, so that one can conclude that either 9 mm/sec, respectively.) This means that the the elastically shocked mirror or the elastic strain must be nearly isotropic at stresses of front produces this feature. This feature is not the order of 400-500 kb and therefore that the observed in the other spectra. 
